The presence of stops in a language implicates the presence of fricatives but the reverse is unattested. Similarly, infants' producing fricatives implies that they acquired stops. The privileged status of stops influences infants' stop/fricative perception. For example, Altvater-Mackensen and Fikkert (2010) reported that Dutch-learning 14-month-olds noticed a fricative to stop change but not vice versa. These findings were interpreted in terms of phonological specifications while dismissing acoustic/perceptual factors. In this study, we assessed whether prelinguistic infants show perceptual asymmetry. We tested English and French 4-5-month-olds using the look-while-listen procedure in which they were presented native nonsense syllables -/bas/ and /vas/. A mixed ANOVA showed a significant interaction between trial type and group (p=.027). Infants in /vas/-habituated group noticed the switch when the habituated fricative changed to a stop but infants in /bas/-habituated group did not notice the switch when the habituated stop changed to a fricative. This perceptual asymmetry in infants before babbling and word recognition stage indicates the potential role of acoustic/perceptual factors. We suggest that the above-mentioned privileged status of stops may reflect the possibility that stops are acoustically/perceptually more salient than fricatives. This salience difference is predicted to induce directional asymmetry in stop/fricative contrast perception.
INTRODUCTION
The presence of stop consonants in a language's phonetic inventory implicates the presence of fricatives but the reverse is unattested. In acquisition, infants produce stops before fricatives (e.g., Sophie & Davis, 2009) . As well, evidence that stops' privileged status in perception comes from findings on infant perception of stop-fricative contrasts. For example, Altvater-Mackensen and Fikkert (2010) using an object-labeling task examined Dutch 14-month-olds' perception of a native non-word contrast /paap/-/faap/. In this study, infants detected a fricative to stop change but not vice versa (see also Altvater-Mackensen, 2010) . They interpreted these findings in terms of emerging phonological representations in early lexical development, upholding the view that stops are initially lexicallyphonologically unspecified, whereas fricatives are specified (see also Lahiri & Plank, 2009; Lahiri & Reetz, 2003) . Altvater-Mackensen and Fikkert dismissed acoustic/perceptual salience as a factor contributing to the asymmetric performance in this study.
Evidence that acoustic salience plays an important role in infant phonetic perception, even for native contrasts, is increasing. There are many robust asymmetries in vowel perception that are related to position in the vowel space and may be tied to salience of acoustic patterns related to formant convergence (for a review see Polka & Bohn, 2011) . Several studies also suggest that acoustic salience influences infant perception of consonants (Kuhl, Stevens, Hayashi, Deguchi, Kiritani, & Iverson, 2006; Narayan, Werker, & Beddor, 2010) , although no specific acoustic parameter(s) has been proposed to account for these findings. Moreover, there is data showing asymmetrical patterns in Japanese adults' perception of English stop-fricative contrasts (Tsushima, Shiraki, Yoshida & Sasaki, 2005) ; these asymmetries suggest that stops function as referent sounds in perception of stop-fricative contrasts. Given these findings it seems premature to rule out acoustic salience as a factor contributing to asymmetries in infant stop-fricative perception. The present study was designed to examine this issue. We examined perception of the English /b-v/ contrast in young infants who are not yet producing stops or fricatives or recognizing words. If acoustic salience contributes to perception of this contrast we expect to find asymmetric discrimination of this contrast.
METHODS AND MATERIALS

Subjects
We tested twenty English-learning and twenty eight French-learning infants aged 4-6 months.
Stimuli
Six tokens of each manner of articulation (/bas/ and /vas/) were selected from a larger set of tokens produced by a native female speaker of American English. The /b/-/v/ contrast is phonemic in both English and French and the CVC syllables (/bas/ and /vas/ are nonsense words in both languages. The tokens were selected that do not differ with respect to acoustic properties that are not phonetically relevant to the stop/fricative manner contrast (e.g. f0, duration, amplitude, vowel quality). Sound files were created for each syllable type in which syllable tokens were repeated with an ISI of 1500 ms; all files were 25 seconds long. Two sound files (one with /bas/ syllables; one /vas/ syllables) were created to present on habituation trials; each contained 4 different tokens of the target syllable played in random order. Four sound files were created to present on test trials (two with /vas/ syllables and two with /bas/ syllables); each file contained one token of the target syllable type. Different tokens were used to create the habituation trials and test trials.
Procedure
Infants were tested using an infant-controlled variation of the visual habituation (look-to-listen) procedure (Werker, Shi, Desjardins, Pegg, Polka & Patterson, 1998) . Infants sat on the caregiver's lap at a distance of about 150 cm facing a 21-inch television monitor in a curtained soundproof booth. Audio TRAK BSI-90 loudspeakers and a Sony digital video camera were located behind the curtain just below the TV screen. An experimenter observed the infant outside of the testing room on a monitor connected to the video camera. The caregiver wore noise-canceling headphones and listened to masking music during the entire procedure to avoid influencing the infant's behavior. The lighting inside the testing room was dim. Experimental stimuli were presented and listening times monitored using the software Habit 2000. At the start of each trial, a red flashing light appeared on the monitor to capture the infant's attention. Once the experimenter determined that the infant was looking at the monitor, a black-and-whitecheckerboard appeared on the screen. When the infant fixated on this visual pattern, an auditory stimulus was presented; when the infant looked away for more than 2 seconds, or when the complete sound file was played, allowing for a maximal trial length set at 25 seconds, the sound stopped and the checkerboard disappeared (screen goes black). After a brief pause, the attention-getter returned to start the next trial. The experimenter recorded the infant's looking time to the checkerboard, which activated the presentation of the sound, providing an index of the infant's looking time for each sound. The experimenter did not hear the auditory stimuli. On each trial, if the initial look was less than 1 second the trial would restart.
Protocol and Design
The experiment consisted of four consecutive phases: pre-test, habituation, test, and post-test. The pre-and post-test phases consisted of one trial of an instrumental music file; neither of these trials was analyzed. The pre-test trial shows the infant what happens during the task and the post-test trial shows whether the infant was still attentive at the test session.
In the habituation and test phases, on each trial the infant heard a repeating sequence of one syllable type, using sound files described above; half of the infants heard the /bas/ sequences while the other half heard the /vas/ sequences. During the habituation phase, the software tracked a running average of looking time across a consecutive 3 trial window. For each infant, the habituation phase was terminated once this running average dropped below 65% of the longest three consecutive trials. The number of habituation trials varied across infants given that trials were infant-controlled. The test phase was initiated as soon as the habituation criterion was met.
During the test phase, four trials (2 containing /vas/ syllables and 2 containing /bas/ syllables) were presented in a fixed order: new-old-new-old. The syllables presented on old trials were from the same category as the habituation stimuli, while the new trials were from the novel category that the infants had not heard during habituation. It is important to note that both the old and the new trials contained new tokens that the infants had not heard during the habituation stage.
Results
Listening time across the 2 old and 2 new test trials were averaged to arrive at a composite old trial and new trial score for each infant. The group average for these scores is plotted in Figure 1 
DISCUSSION
In this study, discrimination of the /b/ -/v/ contrast was asymmetric; young infants detected a /v/ to /b/ change but failed to detect a /b/ to /v/ change. This asymmetry supports the view that perceptual salience influences infant perception of stop-fricative contrasts. This asymmetry cannot be linked to phonological development in infants who are not yet producing the target sounds or recognizing words. We are not claiming that phonological/lexical development does not contribute to asymmetrical patterns in word learning. Rather, we are claiming that perceptual asymmetries are in place well before infants begin to recognize words or build a lexicon and phonological/lexical development builds on these initial perceptual biases.
Differential performance as a function of stimulus presentation order has also been consistently reported in infant vowel contrast perception. Polka and Bohn (2011) conceptualized such directional asymmetry as an acoustic/perceptual salience bias within the framework of natural referent vowel (NRV). While pointing out that the most peripherally positioned vowels (i.e., /i/, /a/, /u/) are typologically most preferred and also display acoustic spectral prominence due to formant convergence, the NRV framework proposes that (1) the more peripheral a vowel is, the more acoustically/perceptually salient it is, and (2) salient vowels function as referent phones that guide early vowel perception and production. As with vowels, we suggest that acoustic/perceptual salience differences induce directional asymmetry in stop/fricative perception. As an extension of the NRV framework to consonant manner, we propose that stop manner-of-articulation creates salient acoustic patterns, allowing stops to function as referent phones in infant consonant perception. Testing this hypothesis and elaborating the acoustic parameters that underlie this enhanced salience is the focus of our current research.
